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This  report  cites  results  of  a  technical  investigation  as  to  the  dam's  ade¬ 
quacy.  The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection,  review  of  available  design  and  construction  records, 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. 
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2  7  NOV  1979 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Lake  Barnegat  Daa  in 
Ocean  County,  New  Jersey  which  has  been  prepared  under  authorisation 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Lake  Barnegat  Dam,  a  high  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  The  dam's 
spillway  is  considered  inadequate  since  17  percent  of  the  Spillway 
Design  Flood  -  SDF  -  would  overtop  the  dam.  (The  SDF,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood.)  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate" 
is  based  on  the  determination  that  dam  failure  resulting  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of 
life  downstream  from  the  dam  from  that  which  would  exist  just  before 
'<vertopping  failure.  To  insure  adequacy  of  the  structure,  the 
following  actions,  as  a  minimum  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 
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NAPEN-D 

Honorable  Brendan  T.  Byrne 

b.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  deteriorated  areas  of  the  exposed  concrete  surfaces 
should  be  patched,  especially  on  the  top  of  the  curved  crest  of  the 
spillway.  Also  the  tops  of  all  joints  should  be  cleaned  out  and 
caulked. 

(2)  Regrade  all  slopes  of  embankment  and  reseed. 

(3)  Replace  the  scoured  cavities  along  the  upstream  face  with 
stone  riprap  or  other  heavy  shore  protection  material. 

(A)  Install  roadway  curbs  and  drains  on  each  side  of  the 
spillway  bridge  to  channelize  the  surface  run-off  away  from  the 
structure. 

c.  Ocean  County  and  Lacey  Township • should  develop  a  checklist  for 
periodic  maintenance  inspections  so  records  of  conditions  and  repairs 
can  be  maintained.  The  division  of  responsibility  should  be  clarified 
by  all  involved  parties. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congressman  William  J.  Hughes  of 
the  Second  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
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this  letter  for  NTIS  to  have  copies  of  the  report  available 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recoranendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 


1  Incl 
As  stated 


Sincerely, 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr#  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 


Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 


LAKE  BARNEGAT  DAM  (NJ00058) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  2  May  1979  by  Louis  Berger  and  Associates, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Lake  Barnegat  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  fair  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since  17  percent  of  the  Spillway  Design  Flood  -  SDF  -  would 
overtop  the  dam.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood.)  The  decision  to  consider  the  spillway 

"inadequate"  instead  of  "seriously  inadequate"  is  based  on  the 
determination  that  dam  failure  resulting  from  overtopping  would  not 
significantly  increase  the  hazard  to  loss  of  life  downstream  from  the 
dam  from  that  which  would  exist  just  before  overtopping  failure.  To 
insure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum 
are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 

professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 

emergency  operation  plan  and  warning  system  should  be  promptly 

developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  deteriorated  areas  of  the  exposed  concrete  surfaces 
should  be  patched,  especially  on  the  top  of  the  curved  crest  of  the 
spillway.  Also  the  tops  of  all  joints  should  be  cleaned  out  and 
caulked . 

(2)  Regrade  all  slopes  of  embankment  and  reseed. 

(3)  Replace  the  scoured  cavities  along  the  upstream  face  with 
stone  riprap  or  other  heavy  shore  protection  material. 

(4)  Install  roadway  curbs  and  drains  on  each  side  of  the 
spillway  bridge  to  channelize  the  surface  run-off  away  from  the 
structure. 
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c.  Ocean  County  and  Lacey  Township  should  develop  a  checklist  for 
periodic  maintenance  inspections  so  records  of  conditions  and  repairs 
can  be  maintained.  The  division  of  responsibility  should  be  clarified 
by  all  involved  parties. 


\oAMES  G.  TOIL_/ 

Colonel,  Corps  of  Engineers 
District  Engineer 


DATE: 
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ASSESSMENT  OF 

GENERAL  CONDITIONS 
— 

y 

Barnegat  Lake  dam  is  assessed  to  be  in  a  fair  overall 
cond-ition.  Overtopping  would  not  substantially  increase 
the  hazard  to  human  life  downstream  but  a  collapse  could 
endanger  a  downstream  dam  and  Route  9  highway  bridge . 

No  detrimental  findings  were  observed  to  render  a  hazard 
ous  assessment  but  additional  hydraulic  studies  are 
recommended.  {^Remedial  actions  to  be  undertaken  in  the 
future  includfe  1)  regrade  and  seed  all  embankment  slopes 
2)  place  riprab  along  the  upstream  face,  3)  install 
additional  roadway  curbs  and  inlets  and  4)  patch  the 
exposed  deteriorated  concrete  surfaces  on  the  spillway 
and  caulk  all  open  joints  on  the  spillway  bridge. 
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Based  upon  Corps  of  Engineers  criteria,  this  dam  has  an 
"inadequate"  spillway  capacity  being  able  to  accommodate 
only  16%  of  the  h  PMF  design  flood  but  is  not  assessed 
as  UNSAFE,  NON-EMERGENCY  as  failure  from  overtopping 
would  not  appreciably  increase  the  downstream  hazard 
from  that  condition  prior  to  overtopping. 


The  legal  ownership  of  the  dam  and  division  of  mainte¬ 
nance  responsibility  should  be  clarified. 


ERVIEW  OF  LAKE  BARNEGAT  DAM 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves¬ 
tigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature .  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  -The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  LAKE  B ARNE GAT  DAM  FED  #NJ  00058 
AND  NJ  ID  #271 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  &  Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The 
State,  in  turn,  is  under  agreement  with  the  U.S. 
Army  Corps  of  Engineers,  Philadelphia  to  have 
this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of  Lake 
Barnegat  Dam  and  appurtenant  structures,  and 
to  determine  if  the  dam  constitutes  a  hazard 
to  human  life  or  property. 

1.2  •  DESCRIPTION  OF  PROJECT 

-  a.  Description  of  Dam  and  Appurtenances 

Lake  Barnegat  jjam  ls  a  850  foot  long  earth 
embankment  with  a  bridged  drop  inlet  spillway. 

The  spillway  is  a  semi-circular  concrete  arch 
weir  50  feet  in  length,  with  a  3.5"  deep  by 
12  foot  wide  depressed  notch  in  the  center 
of  the  16  foot  radius  horseshoe  arch.  There 
are  two  36"  low  level  sluice  gates  in  the 
spillway  wall.  The  downstream  embankment 
has  a  2H:1V  slope  and  is  covered  by  trees  and 
shrubs.  The  upstream  embankment  has  1H:1V 
slopes  above  normal  pool.  The  asphalt-paved 
Lakeside  Drive  (30  feet  wide)  runs  along  the 
crest  of  the  dam  which  contains  a  timber 
sheeting  core  wall  along  its  entire  length.  \ 


b.  Location 

The  dam  is  located  on  the  North  Branch  of  Forked 
River  in  Lacey  Township,  Ocean  County,  New  Jersey 
and  lies  H  mile  west  of  the  intersection  of 
Route  9  and  Lacey  Road  and  roughly  2  miles  north 
of  the  Oyster  Creek  atomic  power  plant. 

c.  Size  Classification 

The  dam  at  Lake  Barnegat  has  a  maximum  height 
of  13  feet  and  a  maximum  storage  capacity  of 
570  acre-feet.  Accordingly,  this  dam  is  in 
the  small  size  category  as  defined  by  the  cri¬ 
teria  in  the  Recommended  Guideline  for  Safety 
Inspection  of  Dams  (maximum  impoundment  less 
than  1,000  acre-feet  and  height  less  than  40 
feet) . 

d.  Hazard  Classification 

Based  on  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a  failure,  excessive 
damage  could  occur  to  downstream  properties 
together  with  the  potential  for  loss  of  more 
than  a  few  lives,  the  dam  is  classified  as  a 
high  hazard.  Immediately  downstream  there  is 
another  dam  below  which  lies  Route  9  and  the 
Forked  River  harbor  which  contains  extensive 
marine  facilities. 

•  e .  Ownership 

According  to  Division  of  Water  Resources  records, 
the  dam  is  owned  by  Lacey  Township  but  represen¬ 
tatives  of  their  engineering  staff  disclaim  such. 
Ocean  County  representatives  also  deny  ownership. 
The  reservoir  was  originally  the  property  of 
Barnegat  Pines  Realty  Co.  but  was  apparently 
deeded  over  to  the  Township  in  1935  when  the  dam 
was  constructed  with  W.P.A.  funds. 

f.  Purpose  of  Dam 

The  dam  impounds  a  recreational  lake. 
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g.  Design  and  Construction  History 


Barnegat  Lake  Dam  was  designed  in  1936  and  con¬ 
structed  in  1937.  The  design  was  by  Mr.  Oliver 
Newman,  P.E.  of  Freehold,  N.J.  under  W.P.A. 

Project  5-51  with  Lacey  Township  as  the  Owner 
of  Record.  The  contractor  is  unknown.  An 
earlier  dam  was  planned  at  the  site  by  the 
previous  owner,  Barnegat  Pines  Realty  Co.  (in 
1928)  on  the  site  which  was  previously  occupied 
by  some  type  of  timber  impoundment  structure.  A 
portion  of  present  Lake  Barnegat  was  called 
Cornelius'  Pond  and  provided  power  for  a  revo¬ 
lutionary-period  gristmill  located  in  the  vicinity 
of  Route  9 . 

h.  Normal  Operating  Procedures 

It  appears  that  no  maintenance  is  presently 
carried  out  at  this  dam  (see  Section  4) . 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

Lake  Barnegat  has  a  drainage  area  of  15.0  square 
miles . 

b.  Total  spillway  capacity  -  1440  cfs  (@  top  of  dam) 

c.  Elevations  (ft.  above  MSL) 

% 

Top  of  Dam  -  18.35 
-  *  Spillway  Crest  -  14.1 

Streambed  at  Centreline  of  Dam  -  5.0+ 

d.  Reservoir 

Length  of  Maximum  Pool  (top  of  dam)  -  4,300  feet 
Length  of  Recreation  Pool  (spillway  crest)  - 
3,100  feet 

e.  Storage  (acre-feet) 

Maximum  Pool  -  570 
Recreation  Pool  -  230 
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f.  Reservoir  Surface  (acres) 


Maximum  Pool  -  99.1 
Recreation  Pool  -  61.5 

g.  Dam 

Type  -  Earth  embankment  with  concrete  arch 
spillway 
Length  -  850  feet 
Hydraulic  Height  -  13+  feet 
Structural  Height  -  18+  feet 
Top  Width  -  40  feet 

Side  Slopes  -  variable  (3H:1V  to  1:1) 

Zoning  -  unknown 

Core  -  timber  sheet  piling 

h.  Diversion  and  Regulating  Tunnel  -  None 

i.  Spillway 

Type  -  concrete  semi-circular  arch  weir  with 
two  gated  sluiceways 
Length  of  Weir  -  50  feet 
U/S  Channel  -  Reservoir  of  study  dam 
D/S  Channel  -  Reservoir  of  Lower  Lake 

j.  Regulating  Outlets  -  Two  36"  Armco  gates 

(Inv.  El.  5.6+) 


SECTION  2  -  ENGINEERING  DATA 


? 


2.1  DESIGN 

The  contract  plans  for  the  original  construction 
were  approved  for  the  Barnegat  Lake  dam  in  1936 
but  complete  copies  could  not  be  located  by  the 
inspection  team.  These  plans  indicate  the  over¬ 
all  configuration  of  the  spillway  structure  but 
nothing  is  known  regarding  design  assumptions  or 
allowable  stresses.  Certain  portions  of  the  dam 
hydraulic  design  were  also  obtained  (see  Section 
5) .  The  spillway  bridge  was  carefully  detailed 
and  dimensioned  and  indicates  the  extent  of  timber 
sheeting  all  around  the  periphery  of  the  footings . 

The  concrete  called  for  was  1:2:4  which  indicates 
relatively  low  allowable  stresses  were  employed. 

2.2  CONSTRUCTION 

Various  inspections  made  in  1936  and  1942 . indicate 
that  the  construction  was  carried  out  in  a  work¬ 
manlike  fashion.  There  was  a  considerable  amount 
of  correspondence  between  the  Division  of  Water 
Resources  and  the  designer  regarding  the  timber 
sheeting  under  the  spillway  bridge  but  this  appears 
to  have  been  resolved  satisfactorily.  From  the 
review  of  the  design  plans,  it  could  not  be  deter¬ 
mined  exactly  what  this  problem  was  (see  Section  6 
for  review  of  the  sheeting) . 

2.3  OPERATION 

The  dam  appears  to  have  been  operating  satisfactorily 
from  an  engineering  standpoint  since  its  completion. 

2.4  EVALUATION 

a.  Availability 

Sufficient  engineering  data  regarding  the  makeup 
or  zoning  of  the  embankment  is  not  available  to 
fully  assess  the  design  of  this  element  but  it 
appears  that  locally  available  material  was  used. 
The  underlying  soils  in  this  area  are  comprised 
of  recent  alluvium  that  is  mixed  with  overlying 
swamp  deposits.  Below  these  are  found  the 
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stratified  marine  Cohansey  sands.  The  silt 
and  sand  alluvium  are  highly  variable  with 
some  clay  and  organic  material  found  near  the 
surface.  The  internal  drainage  is  generally 
good  and  depth  to  bedrock  is  generally  greater 
than  100  feet.  No  recent  boring  data  was 
located  in  the  immediate  vicinity,  but  from  a 
brief  survey  of  the  surrounding  area,  most 
heavy  construction  work  is  founded  on  timber 
piling.  However,  it  was  noted  that  the  spill¬ 
way  bridge  spread  footings  are  founded  on  the 
white  sands  underlying  the  muck  cedar  swamp 
overburden . 

Adequacy 

The  1935  contract  plans  prepared  by  Mr.  Newman 
are  considered  adequate  to  assess  this  dam  under 
the  purview  of  the  Phase  I  inspection. 

Validity 

Based  on  field  observations  and  discussions 
with  engineering  personnel  of  the  County  Engi¬ 
neer's  office,  the  existing  data  obtained 
appears  valid  and  is  not  challenged. 


SECTION  3  -  VISUAL  OBSERVATIONS 


3.1  FINDINGS 


a.  General 

The  visual  inspection  was  conducted  on  2  May 
1979  during  a  period  of  clear  weather.  The 
lake  level  did  not  appear  to  flucutate  during 
the  period  of  a  follow-up  inspection  which  was 
conducted  three  weeks  later.  Due  to  the  tur¬ 
bidity  of  the  water,  submerged  conditions  of 
the  upstream  embankment  slope  and  the  spillway 
invert  could  not  be  closely  examined. 

b.  Dam 

The  embankment  is  in  a  satisfactory  condition 
especially  in  spite  of  the  apparent  lack  of 
maintenance.  The  asphalt  street  has  few  de¬ 
pressed  areas  or  potholes  but  appears  to  be 
lightly  travelled  insofar  as  heavy  wheel  loads 
are  concerned.  However,  the  surface  run-off 
appears  to  be  a  continual  maintenance  problem 
and  numerous  small  erosion  gullies  are  cut  into 
the  sideslopes.  In  some  areas,  wave  action  has 
undercut  the  upstream  slopes  right  up  to  the 
edge  of  the  pavement.  There  is  no  riprap 
visible  except  for  small  areas  near  the  down¬ 
stream  wingwalls.  The  downstream  slopes  have 
retained  their  2H:1V  gradient  but  are  covered 
with  small  trees  (4-6  inch  diameter)  and 
secondary  growth  brush.  The  height  of  over 
three  quarters  of  the  dam  is  only  6  to  8  feet 
at  the  toe  of  downstream  slope  and  the  lower 
lake  reservoir  extends  almost  up  to  the  toe  of 
slope  in  the  vicinity  of  the  spillway.  There 
is  no  evidence  of  seepage. 

c.  Appurtenant  Structures 

The  reinforced  concrete  spillway  is  located 
300  feet  from  the  right  abutment  and  displays 
severe  weathering,  reflecting  its  age  and 
proximity  to  the  ocean  shoreline.  It  appears 
to  be  in  an  overall  integral  condition  with 
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few  major  structural  cracks.  The  horseshoe 
weir  is  in  solid  condition  but  the  exposed 
crest  and  walls  are  skinned  and  the  coarse 
aggregate  is  exposed.  This  may  be  the  result 
of  a  highly  acidic  condition  of  the  water 
(rather  than  a  poor  quality  concrete) .  The 
depth  of  flow  precluded  a  detailed  structural 
inspection.  The  two  vertical-lift  sluicegates 
located  at  the  third-points  along  the  spillway 
appear  to  be  abandoned  and  their  gate  wheels 
have  been  removed  or  vandalized.  There  is  a 
considerable  amount  of  silt  in  front  of  the 
dam  but  it  could  not  be  determined  by  probing 
whether  or  not  the  inlets  were  buried. 

The  bridge  superstructure  has  2  fifteen  foot 
clear  spans  and  is  in  satisfactory  condition 
but  the  center  pier  and  downstream  wingwalls 
of  the  substructure  have  several  pronounced 
cracks  and  spalled  areas.  The  perimeter  of 
the  footings  are  protected  by  3  inch  T.&G. 
timber  sheeting  (12  feet  long)  but  the  walls 
are  founded  on  spread  footings  and  are  not 
pile-supported;  a  questionable  design  config¬ 
uration  in  the  opinion  of  the  inspection  team. 
However,  the  structure  has  stood  for  almost 
45  years  with  little  evidence  of  serious 
differential  settlement.  According  to  con¬ 
struction  records,  the  muck  cedar  swamp  bottom 
soils  were  excavated  down  to  elevation  zero 
where  a  dense  clean  sand  formed  the  load- 
bearing  stratum. 

'  '  There  is  considerable  localized  erosion  at  each 

corner  of  the  bridge  but  stone  slope  protection 
has  been  placed  behind  the  downstream  wings. 

d.  Reservoir 

The  Barnegat  Lake  reservoir  extends  almost  a 
mile  upstream  to  a  new  bridge  and  small  spillway 
recently  completed  by  Ocean  County  at  Dear  Head 
Lake.  There  is  a  recreation  beach  on  the  north 
shore  and  the  side  slopes  are  very  flat.  The 
lake  is  clear  of  debris  and  except  near  the  dam, 
appears  free  of  silt. 
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The  North  Branch  discharges  directly  into  Lower 
Lake  which  is  impounded  by  a  similar  roadway 
embankment  and  a  timber  spillway /bridge  overflow 
Further  east,  the  stream  discharges  into  the 
Forked  River  harbor  at  sea  level.  A  railroad 
trestle  crosses  Lower  Lake  at  its  midpoint  and 
although  reportedly  abandoned,  it  appears  that 
it  has  been  used  periodically  to  service  the 
atomic  power  plant.  It  was  noted  that  the 
original  stream  bed  was  located  about  150  feet 
north  of  the  spillway. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  discussed  with 
personnel  of  the  Ocean  County  Engineers  office. 
These  are  conducted  principally  on  an  as-needed 
basis  and  there  are  no  formally  established 
schedules  for  inspection  or  maintenance. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  evidence  of  any  recent  maintenance . 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

None  exists  except  for  monitoring  by  County  and 
Township  personnel  and  local  police  during  heavy 
storms.  It  could  not  be  determined  who  maintains 
or  operates  the  gates . 

4.5  EVALUATION 

Little  exists  that  could  be  evaluated  regarding 
safe  operational  procedures.  However,  in  view  of 
the  apparent  lack  of  maintenance  and  the  somewhat 
questionable  status  of  who  is  responsible  for 
operations,  the  present  procedures  are  deemed  to 
be  less  than  adequate  until  such  time  as  the  owner¬ 
ship  is  clarified. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data 

Based  on  the  criteria  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  Lake  Barnegat 
Dam  is  small  m  size  and  is  placed  in  the  high 
hazard  category.  Accordingly,  one  half  the 
probable  maximum  flood  (PM F)  was  selected  as 
the  design  storm  by  the  inspecting  engineers. 

The  inflow  hydrograph  was  obtained  utilizing 
precipitation  data  from  Hydrometeorological 
Report  #33.  Inflow  to,  and  routing  through  the 
reservoir  were  calculated  using  the  HEC-1  com¬ 
puter  program.  This  gave  a  peak  inflow  to  the 
reservoir  for  the  \  PMF  of  9,214  cfs  and  when 
routed,  reduced  insignificantly  to  9,132  cfs. 

The  spillway  has  a  maximum  discharge  capacity 
of  1,440  cfs  before  overtopping  occurs  and 
therefore  can  accommodate  16%  of  the  design 
flood. 

b.  Experience  Data 

There  was  no  recorded  evidence  as  to  the 
hydraulic  performance  of  Lake  Barnegat  Dam 
since  its  construction.  The  dam  does  not  appear 
to  have  ever  been  overtopped  with  an  evidence 
of  damage.  There  are  no  streamflow  records 
available . 

c.  Visual  Observations 

The  spillway  appears  to  function  satisfactorily 
and  is  of  comparable  size  to  the  outlet  at  the 
Lower  Lake  dam.  It  was  observed  that  the  inlet 
at  the  upstream  Deer  Head  Lake  dam  has  only  about 
a  30  foot  effective  width  which  would  severely 
restrict  the  discharge  into  Barnegat  Lake  during 
heavy  storms. 

d.  Overtopping  Potential 

It  is  unknown  if  the  dam  has  been  overtopped  in 
the  past.  However,  the  spillway  is  clearly  not 
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capable  of  transmitting  the  design  flood  with¬ 
out  overtopping  and  thus,  the  potential  remains 
substantial.  A  reasonable  depth  of  overtopping 
above  2  feet  cannot  be  foreseen  because  at  that 
elevation,  the  water  would  inundate  large  por¬ 
tions  of  the  surrounding  community  both  north 
and  south  of  the  dam  and  further  rising  of  the 
flood  would  not  be  expected.  This  may  account 
for  the  lack  of  historic  information  regarding 
the  dam's  performance. 

Drawdown 

Drawdown  is  provided  by  two  36"  Armco  steel 
gates  at  the  base  of  the  spillway  wall.  Assuming 
an  inflow  of  1  cfs  per  square  mile,  it  would 
take  approximately  1 \  days  to  drawdown  the 
reservoir  from  the  normal  recreation  pool 
elevation. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Based  on  the  visual  inspection  and  review  of 
the  available  design  plans,  Barnegat  Lake  Dam 
is  deemed  to  be  in  a  sound  structural  condition 
as  long  as  the  embankment  is  not  breached  either 
side  of  the  spillway.  The  full  length  3"  timber 
cut-off  wall  on  the  dam  axis  extends  almost  to 
the  crest  elevation  and  with  the  low  height  to 
width  ratio,  places  the  trapozoidal  embankment 
in  a  very  stable  condition  with  adequate  factors 
of  safety  against  sliding,  overturning  and  earth¬ 
quake  loadings.  A  wash-out  or  undercutting  of 
the  spillway  structure  however  could  easily 
lead  to  its  collapse,  especially  along  the  down¬ 
stream  wingwalls.  The  various  components  of  the 
bridge  were  all  cast  separately  (the  walls, 
center  pier,  invert  slab  and  deck  slab  units) 
and  are  properly  dowelled  together  but  in  view 
of  the  acid  and/or  salt  water  environment,  the 
dowels  could  be  seriously  corroded  as  there  are 
no  apparent  waterstops  or  mastic  joint  sealing 
in  the  "cold"  construction  joints.  Also,  in 
most  areas,  the  dowels  are  placed  at  the  cen¬ 
troid  of  the  section  and  even  if  not  rusted, 
could  allow  considerable  articulation  if  a 
collapse  mechanism  developed.  Further,  it 
appears  that  the  timber  sheeting  installed 
'  '  under  the  spillway  sidewalls  (under  the  bridge) 
is  set  back  2'-0"  from  the  toe,  or  outer  edge, 
of  the  semi-gravity  wall  footing.  Thus,  the 
most  important  zone  of  the  spread  footing 
(where  the  pressures  are  highest)  is  outside 
the  protected  confines  of  the  timber  cofferdam. 
The  white  marine  "beach"  sand  at  founding  ele¬ 
vation  is  very  compact  and  dense  when  confined 
but  flows  readily  when  exposed  in  a  loose 
condition,  as  could  be  the  case  outside  the 
cofferdam  sheeting.  In  summary,  the  spillway 
is  believed  to  be  stable  as  long  as  it  is  not 
undermined  and  the  surrounding  embankment 
remains  in  place.  There  is  no  practical  or 
feasible  way  this  condition  could  be  further 
investigated. 


b.  Design  and  Construction  Data 

The  original  design  computations  for  stress 
analysis  and  overturning  stability  were 
unavailable  but  all  elements  of  the  spillway 
bridge  have  been  conservatively  apportioned, 
except  for  the  reservations  mentioned  in  the 
above  paragraph. 

c.  Operating  Records 

No  records  are  available  but  the  spillway 
functions  satisfactorily  as  an  uncontrolled 
weir.  The  crest  roadway  surface  run-off  is  a 
continual  maintenance  problem  but  the  various 
corrective  measures  are,  for  the  most  part, 
satisfactory  in  preventing  serious  erosion  of 
the  slopes.  As  previously  stated,  there  are 
no  records  at  the  Division  of  Water  Resources 
that  the  dam  has  been  inspected  in  recent 
times . 

d.  Post  Construction  Changes 

There  is  no  evidence  of  any  post-1936  construc¬ 
tion  changes  except  highway  guardrail  has  been 
installed  each  side  of  the  bridge  parapets. 

e.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  1  and 
experience  indicates  that  low  dams  of  the 
Barneqet  Lake  type  will  have  adequate  stability 
under  earthquake  dynamic  loading  conditions  if 
stable  under  static  loading  conditions . 
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SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

Subject  to  the  inherent  limitations  of  the 
Phase  I  visual  inspection  procedures  stipu¬ 
lated  by  the  Corps  of  Engineers,  the  Barnegat 
Lake  Dam  is  adjudged  to  be  in  an  adequately 
sound  overall  structural  condition,  although 
the  spillway  is  incapable  of  transmitting  the 
SDF  without  overtopping.  No  detrimental  findings 
were  revealed  except  those  recommended  to  be 
corrected  by  the  remedial  items  stipulated 
below.  The  structural  stability  of  the  spillway 
against  severe  breaching  or  undercutting  remains 
questionable  but  is  viewed  as  being  satisfactory 
as  long  as  the  embankment  fill  remains  in  place. 

The  spillway  capacity  is  "inadequate"  and  does 
not  meet  the  requirements  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  being 
able  to  accommodate  only  16  percent  of  the  \ 

PMF  design  flood  as  calculated  by  Corps  of 
Engineers  criteria.  However,  the  conditions 
are  such  that  failure  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss 
of  life  downstream  from  that  which  would  exist 
just  before  overtopping  failure  occurs.  Due  to 
the  very  flat  terrain,  overtopping  flows  would 
spread  out  into  surrounding  residential  areas 
and  effectively  engulf  a  flood  plain  almost 
one-half  mile  wide.  This  would  diminish  any 
further  rise  in  flood  levels  and  although  the 
downstream  dam  would  probably  be  overtopped, 
the  overall  condition  would  not  increase  the 
danger  to  human  life . 

b.  Adequacy  of  Information 

The  information  obtained  for  the  Phase  I  inspec¬ 
tion  is  deemed  to  be  adequate  and  it  is  believed 
that  little  else  is  available.  Performance  data 
is  non-existent.  Therefore,  in  view  of  the 
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hazard  classification  and  downstream  conditions, 
the  information  is  considered  adequate  for  the 
assessment. 


c.  Urgency 

A  collapse  of  the  spillway  could  endanger  the 
downstream  dam  and  culvert  at  Route  9.  However, 
in  view  of  the  overall  site  conditions,  it  is 
recommended  that  the  remedial  measures  set  forth 
below  be  taken  under  advisement  in  the  future. 

d.  Necessity  for  Further  Study 

Further  structural  studies  regarding  the  dam 
itself  are  believed  to  be  unnecessary  but  addi¬ 
tional  hydraulic/hydrologic  studies  are 
recommended  as  dictated  by  Corps  of  Engineers 
criteria. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 
a.  Recommendations 

The  deteriorated  areas  of  the  exposed  concrete 
surfaces  should  be  patched,  especially  on  the 
top  of  the  curved  crest  of  the  spillway.  Also 
the  tops  of  all  joints  should  be  cleaned  out 
and  caulked. 


Other  remedial  Measures  include: 

Regrade  all  slopes  of  embankment  and  reseed. 

Replace  the  scoured  cavities  along  the 
upstream  face  with  stone  riprap  or  other 
heavy  shore  protection  material. 

Install  roadway  curbs  and  drains  on  each 
side  of  the  spillway  bridge  to  channelize 
the  surface  run-off  away  from  the  structure. 

O&M  Maintenance  and  Procedures 

No  additional  procedures  other  than  those 
presently  in  effect  are  warranted.  However, 
it  is  recommended  that  Ocean  County  and 
Lacey  Township  develop  a  checklist  of  periodic 
maintenance  inspections  so  records  of  condi¬ 
tions  and  repairs  can  be  maintained.  It  is 
also  suggested  that  the  division  of  responsi¬ 
bility  be  clarified  by  all  involved  parties. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA. 

ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  J-5.0  Square  miles _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  14.1  M.S.L. (230  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N/A _ 

ELEVATION  MAXIMUM  DESIGN  POOL: 


ELEVATION  TOP  DAK: 


18.35  M.S.L.  (570  acre-feet) 


CREST :  Main  Spills _ 

14.1  M.S.L. 

a.  Elevation _ _ 

b.  Type  Concrete  semi-circular  weir 

c.  Width  3  feet _ 

d.  Length  50  feet _ _ 

e.  Location  Spil  Inver  340  feet  from  ric 

f.  Number  and  Type  of  Gates  ^one _ 

OUTLET  WORKS: _ 


a .  Type  _ _ _ 

b.  Location 

c.  Entrance  inverts  _ _____ 

d.  Exit  inverts _ 

e.  Emergency  draindown  facilities  2-36"  0  low  l€ 

HYDROMETEOROLOGICAL  GAGES:  None _ 

a .  -Type _ _ _ 

b.  Location  _ _ _ 

c.  Records  _ _ _ _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  i__1440_cfs _ 
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0. 

2. 

67 

0. 

0. 

2. 

6  6 

0. 

0. 

1. 

65 

0. 

0. 

1. 

7" 

■  0. 

0. 

1. 

‘  71 

0. 

0. 

1. 

7-> 

0. 

0. 

0. 

73 

0. 

0. 

‘  0. 

76 

0. 

0. 

0. 

76 

0. 

0. 

0. 

76 

0  . 

0. 

0. 

77 

0. 

0. 

0. 

78 

0. 

0. 

0. 

79 

0. 

0. 

0. 

80 

0. 

9. 

0. 

81 

0. 

0. 

0. 

8? 

0. 

0. 

'  "  c. 

83 

0. 

0. 

0. 

86 

0. 

0. 

0. 

86 

c. 

0. 

0. 

66 

0. 

0. 

0. 

87 

c. 

0. 

0. 

88 

c. 

0. 

-  0. 

89 

0. 

0. 

9. 

91 

0. 

0. 

0. 

5  1 

0. 

0. 

0. 

9? 

0. 

0. 

0. 

93 

0. 

0. 

0. 

96 

0. 

0. 

0. 

96 

c. 

0. 

0. 

56 

0. 

0. 

0. 

97 

0. 

0. 

0. 

98 

0. 

0. 

0. 

99 

0. 

0. 

0. 

100 

■  0. 

0. 

0. 

SUM 

108831. 

PEAK 

6-t-OUR 

26-HOUR 

72-HOUR 

9132. 

6036  . 

6  13  0. 

1512. 

6.98 

10.26 

11.25 

3587. 

8156. 

6999. 

TOTAL  VOLUME 
1 06831. 
11.85 
8999. 


RUNOFF  SUMMARY.  AVERAGE  FLOW 

PEAK  6-HOUR  8 A -HOUR  72-HOUR 
1  921A.  6018.  6188.  1518. 

11  9132.  6076.  R 1 30 .  1518. 


t 


